In the leaf-twig-stem-root sequence, the greatest 13 C enrichment was recorded in stem 9 phloem.
values were typically observed in the lower canopy. In contrast, RH tended to it varied among the days (Fig. 2) . M s in the rainy season (on 17 July and 29 August)
was significantly higher than that in the dry season. R a had a varying diel 3). However, at different canopy heights, we repeatedly observed clear intracanopy canopy was more negative in comparison with those in the middle and upper canopy. were no significant day-night differences in were clear differences among different plant organs. The greatest 13 C enrichment was
observed in stem exudates, which ranged between -26.21‰ and -24.48‰. WSOM was similar to that of leaf WSOM. However, on 17 July, root phloem WSOM Daily average values
Daily average values were analysed to describe day-to-day variation in April, but the differences were not significant. The day-to-day variation of small twig and stem phloem WSOM was similar to that of leaf WSOM. Further, daily Peuke et al. (2001) , observed that about 90% of the carbohydrates transported in the
phloem is made up of sucrose. This can result in distinct day-night differences in revealed that there are no significant day-night differences in pool of triose-phosphates as substrates if the exchange was not restricted. In that case, conditions. As a consequence, day-night differences in are strongly inhibited.
Although diel variation in enrichment from leaves to small twigs at all canopy heights on the three sampling 2 2 7 days, except for 17:00-23:00 on 29 August (Fig. 4) , which is similar to the findings of frequently reported that δ 13 C of leaf WSOM is more negative than that of twig phloem et al. 2004; Gessler et al. 2007; Eglin et al., 2009; Bogelein et al., 2012) .
This observation could be explained by a time lag for twig phloem. The leaves is slightly 13 C-enriched compared to that in twig phloem.
3 6
Furthermore, the results presented here indicated that significant 13 C enrichment 2 3 7 occurred when the water-soluble carbon was exported from twigs to stems (p<0.05; 2 3 8 mean difference of 2.32 ± 0.65‰) (Fig.4) . One hypotheses to explain the discrepancy 2 3 9 is 13 C fractionation associated with respiration. Recent reports claimed that by shoots was highly 13 C-enriched relative to the respiratory substrate (Klumpp et al. stems at different sampling positions were similar to that in roots, and Badeck et al. process is responsible for post-photosynthesis fractionation in different plant organs. At diel time scales, there were moderate relationships between RH or VPD, while the relationship between ( Table 1 ). The results indicated that RH and VPD during a day-night cycle. In contrast, daily mean values are calculated, we observed that both environmental factors and δ 13 C of leaf or twig phloem WSOM (Table 2) . One thing to 3 0 6 note is that 
